Allosteric modifiers of fish hemoglobins: in vitro and in vivo studies of the effect of ambient oxygen and pH on erythrocyte ATP concentrations.
Fundulus heteroclitus decreases erythrocyte adenosine triphosphate and increases blood hematocrit when acclimated to hypoxic conditions. A defined medium has been developed which allows isolated F. heteroclitus erythrocytes to be maintained for several hours without an appreciable loss of cellular ATP. The effect of oxygen tension, pH and metabolic inhibitors on the cellular concentration of ATP of fish red cells has been investigated as an in vitro model to explain in vivo responses to environmental changes. The isolated red cells significantly decrease their ATP/Hb molar ratio when exposed either to anaerobiosis or metabolic inhibitors. It is concluded that the in vivo response is mediated at the red cell level via decreased oxidative phosphorylation in the presence of low environmental oxygen. The length of time necessary to elicit the responce both in vivo and in vitro is also discussed.